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Description of the invention 

Hydraulic support element 

5 

De sc r ip t i on 
Field of the invention 

10 

The invention relates to a hydraulic support element 
for a valve train of an internal combustion engine, 
having a hollow cylindrical housing, in the bore of 
which a pressure piston runs in an axially moveable 

15 manner, one end of said piston projecting beyond an 
edge of the housing and said piston having on that end 
face a head for mounting a rocker arm and having a non- 
return valve on its end facing away from the head, a 
high pressure space for hydraulic medium being 

20 generated between the end facing away and an opposing 
base of the housing, said high pressure space capable 
of being supplied with the hydraulic medium from a 
storage space situated above the end facing away and 
enclosed by the pressure piston. 

25 

Background to the invention 

A generic support element is previously known from DE 
197 06 738 Al. The pressure piston of this likewise 
30 comprises an upper and lower part, the lower part 
having a hydraulic play compensation device. 

It is disadvantageous that the production of the upper 
part has proven to be relatively complex. This 
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necessitates, for exconple, an extrusion process with 
siibsequent heat treatment and several grinding 
processes. Undesired lateral forces can also occur on 
account of the relatively short guide length of the 
5 upper part in the housing. The annular groove and the 
circlip, acting as a retaining lock, likewise require 
further outlay in terms of construction and assembly. 
In addition, placing the ring, in the lower region of 
the upper part, on a facing end side of the lower part 

10 can bring about a so-called "^wobble" which causes an 
ecjually undesired transmission of force into the 
support element. In order to keep this "wobble" as 
small as possible, the end surfaces of the upper and 
lower parts which face one another are therefore ground 

15 extremely accurately. It is finally noted that the 
abovementioned pressure piston is of relatively heavy 
design and thus has potential for optimization with 
regard to a lightweight construction. 

20 Object of the invention 

It is therefore an object of the invention to produce a 
support element of the abovementioned type which has 
none of the cited disadvantages. 

25 

Achievement of the object 

This object is achieved according to the invention by 
virtue of the fact that the pressure piston consists, 
30 at its end which projects beyond the edge of the 
housing and in at least a portion which adjoins this 
end within the housing and extends into the vicinity of 
the non-return valve, of synthetic material reinforced 
with glass fibers or carbon fibers. 
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The disadvantages cited in the introduction to the 
description are effectively avoided as a result of 
this. The pressure piston can be produced, preferably 
by injection molding, in a very simple and cost- 
5 effective manner. The guide length of the pressure 
piston in the bore of the housing is simultaneously 
increased significantly with the result that lateral 
forces introduced by the abutting rocker arm can be 
better supported. This measure arises in particular 

10 from the smooth-surfaced design of the upper part of 
the pressure piston at least within the bore of the 
housing. If the upper part of the pressure piston, as 
in the subject matter of a further subclaim, is 
elongated as far as into a bore in its lower part by 

15 means of an extension, it thus has an even longer guide 
length. 

In any case, a solution in which the pressure piston 
having an upper and lower part consists entirely of a 

20 single synthetic part is also conceivable and included 
within the scope of protection of the invention. The 
joining measures between the upper part and the lower 
part are thus dispensed with. The term synthetic" 
refers in particular to such a material as can be 

25 processed by means of injection molding, hence for 
example organically originating material or so-called 
"plastic". Aluminum die castings or sintered metals can 
also be considered. 

30 The further strengthening intermediate layers listed in 
the claims, with even more materials for inclusion in 
their place being accessible to the person skilled in 
the art, contribute significantly to the wear 
resistance and to the strength of the pressure piston. 
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According to a further subclaim, it is proposed to 
produce only the upper part of the pressure piston from 
the synthetic material and to manufacture the lower 
part with the hydraulic play compensation device from 
5 previously implemented, metallic material. This measure 
is particularly favorable in terms of production. 

A simple retaining and transportation lock of the 
support element is disclosed in a further sxibclaim. 

10 According to this, wedge-like catch projections are 
molded onto an outer casing of the pressure piston, 
expediently on its upper part. These meet an upper stop 
against an annular step of an annular groove in the 
bore of the housing. If appropriate, the catch 

15 projections can also be separate components. It is also 
conceivable to dispense with the catch projections and 
hence the abovementioned locking completely. 

In a refinement of the invention, it is also proposed, 
20 with regard to the two-part design of the pressure 
piston, to. distribute elastically or plastically 
deformable studs around the circiamf erence of a ring, by 
means of which ring the upper part rests on the lower 
part. These studs expediently have a relatively small 
25 contact area, with the result that a linear or 
spherical contact is made. The person skilled in the 
art will design the studs in such a way that the 
abovementioned wobble no longer has any or any 
significant effect . 

30 

Provision may also be made for generating an internal 
transfer of hydraulic mediiam from the high pressure 
space back to the storage space enclosed by the 
pressure piston via the apertures situated between the 
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studs in the circumferential direction. If appropriate, 
such apertures can also be produced according to a 
further subclaim by radial recesses, for example of 
crown-like geometry, in the corresponding end side in 
5 the contact region between the upper and lower parts. 

If the upper part is extended by means of an extension 
within a bore of the inner part, as is also implemented 
according to the invention, the transfer of hydraulic 

10 medium into the storage space can also take place 
through longitudinal slots arranged in the extension. 
The thermal expansions in the element are additionally 
extremely well compensated for on account of the 
longitudinal slots. In this case, a secure connection 

15 to the lower part by means of the extension should 
result. An additional abutment is realized by means of 
so-called connection studs on the lower edge region. 

On account of the thus secure connection between the 
20 upper and lower parts, the entire pressure piston can 
perform a desired rotational movement about its 
longitudinal axis under the action of a compression 
spring in the high pressure space. An additionally 
improved transmission of the lateral forces is produced 
25 at the same time on account of the downward axial 
extension of the pressure piston. 

The measures of the invention may be of equal use in 
the cases of so-called switchable and non-switchable 
30 support elements. The term switchable support elements 
refers in particular to such support elements as those 
in which the pressure piston may optionally be 
connected to the housing by coupling means. 
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Brie£ description of the drawing 



The invention is expediently described in more detail 
with reference to the drawing, in which: 

5 

Figure 1 shows a partial longitudinal section through 
a support element according to the inventions- 



Figure 2 shows a view of a pressure piston of the 
10 abovementioned support element and 

Figure 3 shows a view of the pressure piston in figure 
2 from below. 



15 Detailed description of the drawing 

Figure 1 illustrates a hydraulic support element 1 
which has a hollow cylindrical housing 2 . A pressure 
piston 4 runs in an axial ly moveable manner in a bore 3 

20 of the housing 2 . One end 5 of this pressure piston 4 
projects beyond an edge 6 of the housing 2. The 
pressure piston 4 has a head 7 on an end side, on which 
head 7 a rocker arm can be mounted. As can also be 
seen, an upper part 4a of the pressure piston 4 

25 consists of synthetic material. This synthetic material 
is expediently reinforced with glass fibers or carbon 
fibers and additionally has glass beads or carbon beads 
for further wear resistance or for optimizing 
stiffness . 

30 

An outer casing 14 of the upper part 4a is of entirely 
smooth-surfaced design within the bore 3 of the housing 
2 . As a result, the pressure piston 4 has, overall, an 
extremely good guide length in the housing 2 with the 
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result that the tilting moment transmitted into the 
support element 1 by the rocker arm can be well 
supported . 

5 The bore 3 of the housing 2 has an annular groove 16. 
The upper part 4a abuts against an upper side of this 
annular groove 16 by means of catch projections 15 
which are distributed around the circumference and are 
preferably in one piece with and project from said 
10 upper part. A simple transportation and retaining lock 
for the support element 1 is thus produced by means of 
these catch projections 15. 

According to figure 1, the upper part 4a adjoins a 
15 facing end side 17 of a lower part 4b of the pressure 
piston 4 by means of a ring 18 formed by a reduced- 
diameter region of the outer casing 14 of said upper 
part. As can be seen in figures 2 and 3, the ring 18 
has in this case studs 19 which are distributed about 
20 the circumference and are preferably plastically 
deformable. An extremely good contact area is produced 
in the contact region between the upper part 4a and the 
lower part 4b on account of these studs 19, with the 
result that the ''wobble errors" which occur in the 
25 prior art can be successfully eliminated. 

As can also be seen in figure 1, the reduced-diameter 
region of the upper part 4a is extended within a bore 
21 of the lower part 4b by an extension 22. The upper 
30 part 4a runs in a rotational ly fixed manner in the bore 
21 of the lower part 4b by means of the extension 22. 
An additional connection of the upper part 4a to the 
lower part 4b results from connection studs 26 which 
can be seen in figure 2 . 



4228-16-WO 

- 8 - 

Longitudinal slots 24 in the extension 22 firstly allow 
for the thermal expansion to be extremely well 
compensated for. These secondly enable a transfer of 
hydraulic medium to a hydraulic medium storage space 12 
5 which is enclosed by the upper part 4a. This transfer 
of hydraulic medium is fed from a high pressure space 
11. This high pressure space 11 is situated axially 
between a base 25 of the lower part 4b and a facing 
base 10 of the housing 2. During a high pressure phase 
10 of the play compensation element, the hydraulic medium 
is pushed axially upwards between the outer casing 14 
of the pressure piston 4 and the bore 3 of the housing 
2 and enters the longitudinal slots 24 by means of 
apertures 12 between the studs 19. 

15 

Crown-like recesses or similar can also be applied to 
the ring 18 of the upper part 4a instead of the studs 
19 for transfer of hydraulic medium. If appropriate, it 
is also conceivable to arrange the studs 19 or the like 
20 on the end side 17 of the lower part 4b. 

The pressure piston 4 can also be manufactured entirely 
as a single synthetic part. The pressure piston 4 or 
its upper part 4a is advantageously produced by 

25 injection molding. This is relatively cost-effective 
and eliminates the need for complex precision machining 
measures as required in the prior art cited in the 
introduction to the description. It is also conceivable 
to produce the pressure piston 4 by powder metallurgy 

30 or to undertake further wear resistance measures such 
as suitable coatings in the region of its head 7. 
Aluminum die castings or sintered metals can also be 
considered as examples for the material of the pressure 
piston. 
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In a variant not directly disclosed in the drawing, the 
upper part 4a is not elongated into the bore 21 of the 
lower part 4b by means of the extension 22 but stands 
up ''only" by means of its ring 18 on the end side 17 of 
the lower part 4b, a direct transfer of the hydraulic 
medium into the storage space 12 being generated by 
means of the apertures 20 between the studs 19. 
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